Abstract. Following and generalizing a paper by Turaev, we consider some algebraic structures on the set of (generalized) link-diagrams, meant simply as collections of immersed loops on a two dimensional surface, with the specification of an over/undercrossing prescription at each double point. This definition is general enough to be relevant not only to traditional knot-theory, but possibly to some statistical mechanical models. A coalgebra structure is introduced on some modules (over polynomial rings), generated by these diagrams. The compatibility of this coalgebra structure with the skein invariance and the invariance under Reidemeister moves is discussed. A Hopf algebra structure results only in some special cases, which are thoroughly examined. It is shown that a special choice of the ground (polynomial) ring over which the diagram module is defined, allows us to define link-invariants for links (in the ordinary sense) in X x [0, 11 where X is a (closed or open) two-dimensional surface. These invariants generalize in a nontrivial way the Jones polynomials and the Homfly polynomials (at least when the last ones are computed for some special values of the variables). In a sequel paper the relation between the algebraic structures of link-diagrams, some special types of quantum groups and the quantum holonomy will be discussed.
The study of link-invariants has always attracted the interest of many mathematicians and physicists; in recent times this interest increased dramatically due to the Jones' revolution, which brought into the game new powerful invariants [1] . Shortly after Jones' paper, these new invariants were related to some exactly solvable models in statistical mechanics (see. e.g.
[2]). Later on, Witten, following also some suggestions by Atiyah [3] proposed, in a seminal paper [4] , a connection between Jones polynomials, on one side, and quantum field theories with Chern-Simons action, on the other side. In the same paper Witten discussed the relation between Jones polynomials, (3-dimensional) Chern-Simons theories and (2-dimensional) conformal field theories; this relation, also in connection with quantum groups, has been further discussed by AlvarezGaum6, Gomez and Sierra (see e.g. [5] ).
Quantum groups [6] entered the picture of link-invariants also independently of conformal field theories. They were directly related to the Jones polynomials or to the two-variables Homily polynomials [7] by Turaev [8] and Reshetikhin [9] .
At the same time that Witten was relating the Jones polynomials with the Quantum Chern-Simons theory, Turaev wrote two papers [10, 11] in which he constructed "skein algebras" of link-diagrams which can be considered as a quantized version of the Poisson algebras of loops on a two-dimensional surface, which is more precisely defined as (a deformation of) the symmetric algebra of the Goldman Lie algebra of free homotopy classes of loops [12] . Modulo the nontrivial differences between the word "quantization" used in quantum field theory and the same word which appears in "quantization of Poisson Algebras" one could claim that Witten's and Turaev's approach are somehow related. The key observation is that there is a Poisson map between the symmetric algebra of the Goldman Lie Algebra deformed with parameter 1/kN and the Poisson algebra ~/flat relevant to the symplectic manifold ~ of SU(N)-gauge orbits of flat connections over a closed two-dimensional surface, where the standard symplectic form is multiplied by the factor k (see for more details [10, 12] and also [13] and [14] ). This symplectic manifold is in turn related to a 3-dimensional Chern-Simons theory with level k [15, 16] . In this paper we follow and generalize the approach suggested by Turaev [10]. Turaev's ideas, in turn, are based very much on the ideas proposed by Jaeger [17] and also on the ideas proposed by Jones [18] and by Kauffman [19] .
The paper is organized as follows: First we define a link-diagram (in a generalized sense) as a collection of generic immersed oriented loops on an oriented two dimensional surface, where at each (transversal) double point an under/over crossing specification is attached. The only equivalence relation which is initially taken into account is the equivalence under ambient isotopies of the
